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Synopsis The fragmentation of 2Br-, 2Cl- and 5Br-pyrimidine following direct valence photoionization or inner 
shell excitation and decay has been studied by electron-ion coincidence experiments. The results show that the 
fragmentation is strongly selective on the final singly charged ion state and the dominant fragmentation patterns 
correlate to the nearest appearance potential. 
     Pyrimidines are an important class of organ-
ic molecules because the pyrimidine ring forms 
the base structure of three nucleic acids (uracil, 
cytosine and thymine) and their halogenated 
substituted bases have found applications as ra-
diosensitizers in radiotherapy.  
In a previous work on pyrimidine [1] it 
has been observed that the resonant Auger spec-
trum shows a selective population of the final 
states of the cation and the site and state select-
ed fragmentation patterns appear to depend only 
on these final states. In this work we have stud-
ied the fragmentation of 2Br-, 2Cl- and 5Br-
pyrimidine following direct valence shell pho-
toionization as well as inner shell excitations. In 
the case of valence ionization the detection of 
the fragment ions in coincidence with energy 
selected photoelectrons allows a state selected 
study on the different cation states involved in 
the process. In the case of inner shell excitation 
the fragment ions are detected in coincidence 
with the resonant Auger electrons. In this way 
the selectivity on the site of the initial energy depo-
sition is added, too. 
The experiments have been performed at the 
Gas Phase Beamline at the Elettra Synchrotron 
(Trieste). 
In Figure 1 the electron-ion coincidence 
yield for several 2Br-pyrimidine fragments as a 
function of the binding energy of the cation 
state measured either in direct photoionization 
at 100 eV or following the inner shell excitation 
are shown. Regardless of the initial process the 
coincidence mass spectra show a very similar 
behavior as long as the same final ionic state is 
selected. This behavior of the fragmentation can 
be explained by the fact that the fragmentation 
occurs on a time scale longer than the non-
radiative relaxation of the inner shell vacancy. It 
is also clear that a certain ionic state preferen-
tially correlates to the nearest fragmentation 
threshold, even though other fragmentation 
channels are energetically open. 
Figure 1. The PEPICO coincidence yields as a function 
of the binding energy of the cation state. The black arrows 
in the bottom panel indicate the position of the ion states , 
while the red ones  the measured appearance energy of the 
fragments. 
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